A mechanism for the in vivo formation of N6-furfuryladenine, kinetin, as a secondary oxidative damage product of DNA.
Recently, we have reported the presence of kinetin (N6-furfuryladenine) in commercially available DNA, in freshly extracted cellular DNA and in plant cell extracts. We have also found that kinetin has electrochemical properties which can be used for monitoring the level of this modified base in DNA. Here, for the first time, we propose a mechanism for the formation of kinetin in DNA in vivo, based on the analyses of its mass spectra. Since hydroxy radical oxidation at the carbon 5' of the deoxyribose residue yields furfural, we propose that this aldehyde reacts with the amino group of adenine and, after intramolecular rearrangement, kinetin is formed in vivo. Thus kinetin is the first stable secondary DNA damage product known to date with very well defined cytokinin and anti-aging properties, linked to oxidative processes in the cell. These results also indicate that N6-furfuryladenine or kinetin is an important component of a new salvage pathway of hydroxy radicals constituting a 'free radical sink'. In this way, the cells can neutralize the harmful properties of hydroxyl radical reaction products, such as furfural, and respond to oxidative stress by inducing defence mechanisms of maintenance and repair.